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1. (Currently amended) An article, said article comprising: 

a) a polymeric substrate comprising one of a polycarbonate, a polyimide, a 
polvethersulfone. a nolvnorborene. and combinations thereof; and 

b) a _at least ono barrier layer disposed on at leasjf one surface of said polymeric 
substrate, wherein said barrier layer comprises an inorganic material, and wherein said barrier 
layer has a thickness of less than 10,000 nm and i s resistant/to transmission of moisture and 
oxygen therethrough and has a water vapor transmission rate CWVTR) at 25°C and 100% relative 
humidity of less than about 2 g/m 2 -day and an oxygen transmission rate (OTR) at 25°C and 
100% oxygen concentration of less than about 2 cc/m 2 -day.y 

2. (Currently amended) The article according to Claim 1, further including at least one 
layer, wherein said at least one layer is disposed adia^ e nt - to -on said barrier layer opposite said 
polymeric substrate. 

3. (Canceled) 

4. (Currently amended) The article according to Claim 3-1, wharoin said at l e ast on e 
layer is f urther including at least one layer interposed between said at least one barrier layer and 
said polymeric substrate. 




5. (Currently amended) The article according to Claim 4, wherein said at least one 
layer comprises an adhesion layer for promopng adhesion of said at l e ast one barrier layer to said 
pphTneric substrate. 

6. (Currently amended) The article according to Claim 5, wherein said adhesion layer 
comprises at least one of: a metal in elemental form, a carbide of said metal, an oxycarbide of 
said metal, an oxide of said metal, and a nitride of said metal, wherein said metal is one of 
silicon, aluminum, titanium, zirconium, hafnium, tantalum, gallium, germanium, zinc, tin, 
cadmium, tungsten, molybdenum, cnromium, vanadium, and-platinum^ amorphouo carbon; a 
c e ramic material^ wherein said ceramic material compris e s at loaat one of glass, sUioa, - alumina, 
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on opoxido; on ocrylato; on ocrylonitriloi a xyl e n e ; a styren e ; and combinations thereof. 

7. (Original) The article according to Claim 2, wherein /said at least one layer 
comprises at least one of an abrasion resistant layer, an ultraviolet radiation-absorbing layer, an 
infrared radiation-reflecting layer, and an electrically conducting laye* 

8. (Currently amended) The article according to Claim 7, wherein said abrasion 
resistant layer comprises at least one of: a carbide of a metal, an oxycarbide of said metal, an 
oxide of said metal, and a nitride of said metal, wherein said metal is one of silicon, aluminum, 
titanium, zirconium, hafnium, tantalum, gallium, germanium, zinc, tin, cadmium, tungsten, 
molybdenum, chromium, vanadium,— platinum ^ amorphous carbon; a oornmio material, 
wherein s aid commie material oomprioos-at least ono of glasG, GilioQ, alumina, gfeeefttft; boron 
nitride, boron carbide, and boron corbonitride; a s ilicon e ;/ a oiloxono; polymerized monom ere y 
polymerized oligomer s ; an organic polym e r; on inorganic organic polym e r; an e poxide; an 
acrylate; an aciylonitril e ; a xyl e ne; a otyrono; and combinations thereof. 

9. (Original) The article according to Claim 7, wherein said ultraviolet radiation- 
absorbing layer comprises at least one of titanium o^ide, zinc oxide, cerium oxide, a polymer, 
and combinations thereof. 

10. (Original) The article according to/ Claim 7, wherein said infrared radiation- 
reflecting layer comprises at least one of silver, aluminum, indium, tin, indium tin oxide, 
cadmium stannate, zinc, and combinations 

11. (Original) The article according io Claim 7, wherein said electrically conducting 
layer comprises at least one of silver, aluminum, indium, tin, indium tin oxide, cadmium 
stannate, zinc, and combinations thereof. 

12. (Original) The article according to Claim 1, wherein said inorganic material 
comprises at least one of an oxide, a nitride, and a carbide of a metal, and combinations thereof. 

13. (Original) The article according to Claim 12, wherein said metal is one of silicon, 
aluminum, zinc, indium, tin, a transition metal, and combinations thereof. 
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14. (Original) The article according to Claim 13, wherein said /transition metal is 
titanium. 

15. (Original) The article according to Claim 13, wherein/said inorganic material 
comprises titanium oxide. 

16. (Original) The article according to Claim 13 F wt^rein said inorganic material 
comprises silicon nitride. 

17. (Currently amended) The article according toy6laim 1, wherein said barrier layer 
has a thickness in a range from about 10 nm to about less than 10,000 nm. 

18. (Original) The article according to Claim 17, wherein said barrier layer has a 
thickness in a range from about 20 nm to about 500 rim. 

19. (Original) The article according to/Claim 1, wherein said barrier layer has a water 
vapor transmission rate of up to about 0.2 g/nj?-day. 

20- (Original) The article according to Claim 1, wherein said barrier layer has an 
oxygen transmission rate at 25°C and 100% oxygen concentration of up to about 0.2 cc/m 2 -day. 

21. (Original) The articl^according to Claim 1, wherein the article is one of a light 
emitting diode (LED), a liquid Crystal display (LCD), a photovoltaic article, a flat panel display 
device, an electrochromic article, an organic integrated circuit, and an organic electroluminescent 
device (OELD). 

22. (Currently amended) The article according to Claim 1, wherein said barrier layer is 
deposited on said polymeric substrate by: injecting at least one reagent into an expanding thermal 
plasma; reacting^said at least one reagent in said expanding thermal plasma to form at least one 
deposition ra&ursor; and depositing said at least one deposition precursor on said polymeric 
substrate^ a rate of at least about 200 nm/min to form said barrier layer on said polymeric 
subst 

23. (Canceled) 
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wording to Claim JL 33? wherein said polymeric 
jonatj^ a polyethylene terenhthalate t e rephtal e n e, a 
pojyimide, a polyethersulfone, a polyacrylate, a 




Serial NolO/063,917 

24 J (Currently amendgd^he arti$ 
material s ubstrate comprises one of a pol 
polyethylene narifithalate naphthal e n e ,\ 
polynorbprfiene, and combinations thereof 

25. (Canceled) 

26. (Currently amended) A barrier layer deposited/ on a polymeric substrate, said 
polymeric su bstrate comprising one of a polycarbonate. J polvimide, a polyethersulfone, a 
polynorborene. and combinations thereof, said barrier la/er having a thickness of less than 
10.000 nm and c omprisinfl at least one of a metal oxicte a metal nitride, a metal carbide, and 
combinations thereof, and wherein each of said metal mtride, said metal carbide, and said metal 
oxide contains at least one of silicon, aluminum, /sine, indium, tin, a transition metal, and 
combinations thereof, and wherein said barrier layp* is resistant to transmission of moisture and 
oxygen therethrough and has a water vapor transmission rate (WVTR) at 25°C and 100% relative 
humidity of less than about 2 g/m 2 -day and sm oxygen transmission rate (OTR) at 25°C and 
100% oxygen concentration of less than about 2 cc/m 2 -day_ 

27. (Original) The barrier layer Recording to Claim 26, wherein said transition metal is 
titanium. 

28. (Original) The barrier ^yer according to Claim 26, wherein said barrier layer 
comprises titanium oxide. 

29. (Original) The baiter layer according to Claim 26, wherein said barrier layer 
comprises silicon nitride. 

30. (Currently amended) The article according to Claim 26, wherein said barrier layer 
has a thickness in a range from about 10 nm to abettt -less than 10,000 nm. 

31. (Original) Ttie article according to Claim 30, wherein said barrier layer has a 
thickness in a range from/ about 20 nm to about 500 nm. 
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32. (Original) The barrier layer according to Claim 26, wherein said barrier layer has a 
water vapor transmission rate of up to about 0.2 g/m 2 -day. 

33. (Original) The barrier layer according to Claim 26, wherein said barrier layer has an 
oxygen transmission rate at 25°C and 100% oxygen concentration/of up to about 0,2 cc/m 2 -day. 

34. (Currently amended) The barrier layer according to Claim 26, wherein said barrier 
layer is deposited on said polymeric s ubstrate by: injecting/ a first reagent into an expanding 
thermal plasma, said first reagent comprising at least one ofysilicon, aluminum, zinc, indium, tin, 
a transition metal, and combinations thereof; injecting ar second reagent into said expanding 
thermal plasma, the second reagent comprising at least one of oxygen, nitrogen, hydrogen, water, 
and ammonia; reacting said first reagent and said second reagent in said expanding thermal 
plasma to form at least one deposition precursor; apd depositing said at least one deposition 
precursor on said polymeric substrate at a rate of ayleast about 200 nm/min to form said barrier 
layer on said polymeric substrate. 

35. (Currently amended) The barrier l^yer according to Claim 34, wherein the at least 
one deposition precursor is deposited at a rat^of at least about 600 nm/min to form the barrier 
layer on said p olymeric substrate. 

36. (Currently amended) The bajfcier layer according to Claim 34, wherein the at least 
one deposition precursor is deposited on/said polymeric substrate at a rate of at least about 3,000 
nm/min to form the barrier layer on said polymeric substrate. 



37. (Currently amended) An/article, said article comprising: 

a) a polymeric substrate comprising one of a polycarbonate, a polvimide. a 
polyethersulfone, a polvnorborene/ and combinations thereof; and 

b) a _at l e ast on e b arrier layer, wherein said at least erne b arrier layer has a 
thickness of less than 10,000 ran comprising and comprises at least one of a metal oxide, a metal 
nitride, a metal carbide, and combinations thereof, wherein each of said metal nitride, said metal 
carbide, and said metal oxpe contains at least one of silicon, aluminum, zinc, indium, tin, a 
transition metal, and combinations thereof, and wherein said barrier layer is resistant to 
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transmission of moisture and oxygen therethrough and has a wafer vapor transmission rate 
(WVTR) at 25°C and 100% relative humidity of less than about 2 g/rn 2 -day and an oxygen 
transmission rate (OTR) at 25°C and 100% oxygen concentrations less than about 2 cc/m 2 -day. 

38. (Currently amended) The article according to Claim 37, further including at least 
one layer, wherein said at least one layer is disposed adjac e nt to-on said barrier layer opposite 
said polymeric substrate . 




39. (Canceled) 

40. (Currently amended) The article accc 
kwera -further including a t least one layer int 
said polymeric s ubstrate. 



dg to Claim 3837, wh e rein o aid at looot one 
! between said at least on e- b arrier layer and 



41. (Currently amended) The article according to Claim 40, wherein said at least one 
layer comprises an adhesion layer for promoting adhesion of sai d nt loaqt one barrier layer to said 
polymeric substrate, 

42. (Currently amended) The article according to Claim 41, wherein said adhesion layer 
comprises at least one of: a metal in elemental form, a carbide of said metal, an oxycarbide of 
said metal, an oxide of said metal, and/a nitride of said metal, wherein said metal is one of 
silicon, aluminum, titanium, zirconium, hafnium, tantalum, gallium, germanium, zinc, tin, 
cadmium, tungsten, molybdenum, chromium, vanadium,-aad platinum ^ amorphous carbon; n 
ooramic material, wherein said ceramic material comprises at l e oot ono of - glass, s ilica, alumina, 
ziroonia, boron nitride, boron oarfaide( and boron oarbonitrido; a oilicono; a oiloxano; a polymer; 
an epoxides an acrylato; on acrylonitiil e ; a xyleno; a $ tyren e ; - a nd combinations thereof. 

43. (Original) The article according to Claim 38, wherein said at least one layer 
comprises at least one of an abrasion resistant layer, an ultraviolet radiation-absorbing layer, 
infrared radiation-reflecting layeft and an electrically conducting layer. 

44. (Currently amended) The article according to Claim 43, wherein said abrasion 
resistant layer comprises at least one of: a carbide of a metal, an oxycarbide of said metal, an 
oxide of said metal, and a nipride of said metal, wherein said metal is one of silicon, aluminum, 
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titanium, zirconium, hafnium, tantalum, gallium, germanium/ zinc, tin, cadmium, tungsten, 
m lybdenum, chromium, vanadium, and p 1atinum A -affief ph6ufl carbon; a - ceramic material, 
wherein said c e ramic material oomprioos at l e ast on e of glaoo, oilioa, alumina, - giroonin, boron 
nitride, boron carbide, and boron corbonitride; a silioonoy a siloxane; polymerized monom e r s ; 
polymerized oligomers; an organic polym e r; an inorganic organic - polym e r, an opoxido; - o » 
acrylat e ; an acrylonitrilo; a xylene; a styren e ; and combinations thereof. 

45. (Original) The article according to Claim 43, wherein said ultraviolet radiation- 
absorbing layer comprises at least one of titanium jwcide, 2inc oxide, cerium oxide, a polymer, 
and combinations thereof. 

46. (Original) The article according jo Claim 43, wherein said infrared radiation- 
reflecting layer comprises silver, aluminum, indium, tin, indium tin oxide, cadmium stannate, 
zinc, and combinations thereof. 

47. (Original) The article according to Claim 43, wherein said electrically conducting 
layer comprises silver, aluminum, indiujn, tin, indium tin oxide, cadmium stannate, zinc, and 
combinations thereof. 

48. (Original) The article Recording to Claim 37, wherein said transition metal is 
titanium. 

49. (Original) The articl^ according to Claim 48, wherein said barrier layer comprises 
titanium oxide. 

50. (Original) The ayfacle according to Claim 37, wherein said barrier layer comprises 
silicon nitride. 

51. (Currently airiended) The article according to Claim 37, wherein said barrier layer 
has a thickness in a range/from about 10 nm to abetrt -less than 10.000 nm. 

52. (Original)/The article according to Claim 51, wherein said banier layer has a 
thickness in a range from about 20 nm to about 500 nm. 
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53. (Original) The article according to Claim 37, wher^m said barrier layer has a water 
vapor transmission rate of up to about 0.2 gftn 2 -day. 

54. (Original) The article according to Clainr 37, wherein said barrier layer has an 
oxygen transmission rate at 25°C and 100% oxygen^rancentration of up to about 0.2 cc/m 2 -day. 

55. (Original) The article according/to Claim 37, wherein the article is one of a light 
emitting diode (LED), a liquid crystal display (LCD), a photovoltaic article, a flat panel display 
device, an electrochromic article, an orgMlc integrated circuit, and an organic electroluminescent 
device (OELD), 

56. (Currently amended) The article according to Claim 37, wherein said barrier layer is 
deposited on said polymeric substrate by: injecting a first reagent into an expanding thermal 
plasma, said first reagept comprising at least one of silicon, aluminum, zinc, indium, tin, a 
transition metal, and/fcombinations thereof; injecting a second reagent into said expanding 
thermal plasma, thj/ second reagent comprising at least one of oxygen, nitrogen, and ammonia; 
reacting said firat reagent and said second reagent in said expanding thermal plasma to form at 
least one deposition precursor; and depositing said at least one deposition precursor on said 
polymeric S ubstrate at a rate of at least about 200 nm/min to form said barrier layer on said 
polymeric substrate. 



57. (Canceled) 

58. (Currently amended) The article/acc^ 
material substrate c omprises one of a pojycarbon 
polyethylene naphthalat e naphthaloflo , a pol 
polynorbornene, and combinationsthereof 

59. (Canceled) 
60-103. (Withdrawn) 




ig to Claim 5?37, wherein said polymeric 
'ethylene terephthala t e t e rephtal e no , a 
C a polyethersuJfone, a polyacrylate, a 



0 



.1 



104. (New) The article according to Claim 6, wherein said adhesion layer comprises at 
least one of: amorphous carbon; a ceramic material, wherein said ceramic material comprises at 
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least one of glass, silica, alumina, zirconia, boron nitride, bora/ carbide, and boron carbonitride; 
a silicone; a siloxane; an epoxide; an acrylate; an aci^lonitrile; a xylene; a styrene; and 
combinations thereof. 

105. (New) The article according to Claim jl y wherein said abrasion resistant layer 
comprises at least one of: amorphous carbon; a ceramic material, wherein said ceramic material 
comprises at least one of glass, silica, alumina, zhconia, boron nitride, boron carbide, and boron 
carbonitride; a silicone; a siloxane; polymerized monomers; polymerized oligomers; an organic 
polymer; an inorganic-organic polymer, an epoxide; an acrylate; an acrylonitrile; a xylene; a 
styrene; and combinations thereof. 

106. (New) The article according to Claim 44, wherein said abrasion resistant layer 
comprises at least one of: amorphous iarbon; a ceramic material, wherein said ceramic material 
comprises at least one of glass, silica, alumina, zirconia, boron nitride, boron carbide, and boron 
carbonitride; a silicone; a siloxane; polymerized monomers; polymerized oligomers; an organic 
polymer; an inorganic -organic/polymer; an epoxide; an acrylate; an acrylonitrile; a xylene; a 
styrene; and combinations thereof. 

107. (New) The article according to Claim 42, wherein said adhesion layer comprises at 
least one of: amorphous carbon; a ceramic material, wherein said ceramic material comprises at 
least one of glass, sihca, alumina, zirconia, boron nitride, boron carbide, and boron carbonitride; 
a silicone; a siloxane; an epoxide; an acrylate; an acrylonitrile; a xylene; a styrene; and 
combinations thereof. 
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